Moynihan tended to blame the suture material or the presence of oral sepsis for the stomal ulcers he encountered but he did note that in the majority of those who developed stomal ulcers a high level of gastric acidity had been recorded. It was noted that stomal ulcers rarely, if ever, followed operations for cancer. They were more common in men than in women, more common in operations for duodenal ulcers than for gastric ulcers, and more common after gastro-enterostomy than after gastrectomy, except in those cases where a Roux en-y anastomosis had been performed. From this it was rightly inferred that the acid secretion of the stomach was the major factor in initiating a stomal ulcer and this was confirmed by the work of Mann and Williamson (1923) , who demonstrated conclusively by experiments on dogs that ulceration followed any operative procedure which prevented the neutralization of the acid gastric secretions.
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EDITORIAL SYNOPSIS Peptic ulcer patients do not fall into one secretory pattern and methods are available by which the secretory pattern may be assessed. Provided this assessment is accurate and the operation appropriate to the requirements of the individual patient is carried out, the side-effects are not severe.
The mortality from gastric surgery need not be above 1 % and even when resection is involved the technical hazards of the operation are rarely the cause of death in experienced hands.
Further improvement in immediate and long-term results and protection against recurrence may be expected as the principles of selection become better understood and surgical procedures adequate to each requirement become standardized.
THE EVOLUTION OF PEPTIC ULCER SURGERY
Braun described the first jejunal ulcer following gastro-enterostomy in 1899. At first the blame was laid on the technique of the anastomosis. The suture material, the methods of approximating the mucosal edges, the use and abuse of clamps, and oral sepsis all came under critical revizw. As late as 1926 Moynihan tended to blame the suture material or the presence of oral sepsis for the stomal ulcers he encountered but he did note that in the majority of those who developed stomal ulcers a high level of gastric acidity had been recorded. It was noted that stomal ulcers rarely, if ever, followed operations for cancer. They were more common in men than in women, more common in operations for duodenal ulcers than for gastric ulcers, and more common after gastro-enterostomy than after gastrectomy, except in those cases where a Roux en-y anastomosis had been performed. From this it was rightly inferred that the acid secretion of the stomach was the major factor in initiating a stomal ulcer and this was confirmed by the work of Mann and Williamson (1923) , who demonstrated conclusively by experiments on dogs that ulceration followed any operative procedure which prevented the neutralization of the acid gastric secretions.
Moynihan, who may be considered the doyen of gastric surgeons, continued to practise the operation of posterior gastro-enterostomy throughout his surgical career and claimed a recurrence rate of 1-6 %, (1926) . Ogilvie (1938) assessed the incidence of stomal ulcer at 20% and it became increasingly obvious in the 1930s that even in the most skilled hands gastro-enterostomy was followed by a 30 % incidence of stomal ulceration (Berg, 1930 ) which was more difficult to control than the original ulcer. Surgeons then turned their attention to gastric resection as a primary operation for duodenal as well as gastric ulcer, but even a two-thirds gastrectomy, while effective in the case of a gastric ulcer, still carried a 5 % to 7 % recurrence rate in cases of duodenal ulcer (Smithwick, Harrower, and Farmer, 1961) . Higher and more radical procedures were devised till Visick in 1948 published his results for 'measured gastrectomy'. By this was meant a resection of the first part of the duodenum and the entire stomach except for a small pouch at the cardia supplied by the uppermost short gastric artery. This operation was eminently successful in relieving the patient of ulcer symptoms and in protecting him against a recurrence, but it brought in its train a whole series of post-gastrectomy symptoms, which in themselves were incapacitating. Capper and Butler (1951) estimated that 12% of gastrectomy operations were followed by the early or immediate post-gastrectomy syndrome. Tanner (1954) put the figure as high as 28.5%, 7.6% of these being described as severe. The more radical the gastrectomy the more troublesome the syndrome became. A not inconsiderable death rate, estimated at 4 %, shook the faith of many in these more radical procedures.
With the introduction of vagotomy by Dragstedt and Owens (1943) a new approach to the problem opened up. Dragstedt held that the most important single factor in the pathogenesis of duodenal ulcer was hypersecretion of acid during the hours of sleep and that this could be abolished by vagotomy. The 97 present writer and Johnson (Orr and Johnson, 1947; Orr, 1948) the grounds that it was an unphysiological procedure and might be expected to give rise to serious disturbances in biliary and pancreatic function, and the opposite school of thought, which maintained that vagotomy was harmless provided it was accompanied by a drainage procedure (Holt, 1959) , and could be applied with impunity to all who suffered from duodenal ulcer. Burge (1960a) sought to reduce the unpleasant sideeffects of vagotomy by selecting the fibres passing to the stomach and avoiding those supplying the hilum of the liver, the biliary tract, and the pancreas. The writer and Johnson continued to select cases for vagotomy by estimating the basal night secretion and the effect of an insulin test meal. Where vagotomy was reserved for those whose secretion was predominantly of nervous origin and was combined with a limited gastrectomy (half to two-thirds), they were able to report a relative absence of unpleasant sequelae, but when vagotomy was carried out in the absence of a high basal secretion, diarrhoea and intestinal ileus were occasionally encountered (Johnson and Orr, 1954 Burge (1960b) reports two parallel series in which vagotomy was the essential element in both, but in one series the drainage procedure was gastroenterostomy and in the other pyloroplasty (Table I) . There was in the first series 4.8% and in the second series 10 1 % of patients who required further resection, but this takes no account of unpleasant side-effects which may add to the number of unsatisfactory results. Burge (1960a) estimated that when there is complete vagotomy severing the main branches as they pass through the hiatus, 30% of patients develop diarrhoea. In some this may be quite crippling and to minimize this disability he selects the branches passing to the stomach for division and spares those passing to the liver and coeliac ganglion. The mortality of these lesser procedures is in the region of 1 %, but it is doubtful if the results classed as satisfactory are better than, or even as good as, those claimed for adequate gastrectomy. In the series of selective vagotomies reported herewith diarrhoea has not been a troublesome feature and other observers applying vagotomy to all cases have reported an incidence of diarrhoea of only 4 to 10%.
In America, the combination of a limited gastrectomy with vagotomy is gaining favour. PHYSIOLOGY OF GASTRIC SECRETORY ACTIVITY One fact relating to gastric secretion stands out above question, viz., the source of the acid is the parietal cell mass, which is scattered throughout the mucosa of the fundus and body of the stomach. This cell mass varies in density from one person to another but in those whose stomachs secrete in excess the parietal cell mass is greater than normal. Cox (1952) has estimated that the average parietal cell count in subjects not suffering from duodenal ulcer is 1-09 billion in males and 0-82 billion in females. In those suffering from duodenal ulcer, however, the average male count is 1-90 billion and the average female count 1-52 billion. In those suffering from gastric ulcer the average for male and female counts was 0.80 billion. Card and Marks (1960) found a slightly lower count, 1.72 billion in duodenal ulcer subjects and 0.63 billion in gastric ulcer subjects. Marks and Shay (1959) (Johnson, 1957) .
While peptic ulcer may be associated, and, in the case of duodenal ulcer, is most frequently associated with an attack by excessive secretion of acid, a breakdown of the defence mechanism may also contribute to the formation or persistence of ulcer even when this attack is weak. Further study of mucopolysaccharide secretion may lead to a more accurate assessment of this defence mechanism.
In planning surgical procedures for the cure of peptic ulceration one must consider whether in any particular subject the ulcer is due to a breakdown in the defence mechanism or to an overwhelming attack of acid secretion. Furthermore, if the findings of Gillespie and Kay (1961) are accepted, one must be prepared to differentiate between those in whom this attack is predominantly vagal in origin and those in whom vagal influences are minimal.
All forms of surgical attack on acid secretion, whether they depend on ablation of a major portion of the parietal cell mass by gastrectomy or on a drastic reduction of stimulation by vagotomy or antrectomy or a combination of these procedures, carry a series of side-effects which seem to affect only a minority of subjects. This suggests that in modern surgical practice a minority with a normal or small parietal cell mass are being subjected to a subtotal gastrectomy, removing much of a secretory element which they can ill afford to lose, while others who are by no means nervous hypersecretors are being subjected to ill-advised vagotomy, resulting in disturbances of intestinal motility. DEVELOPMENT Kay (1953) .
The basal hour reading is taken as an estimate of vagus activity, though other factors such as mucopolysaccharides and acid induced by posterior hypothalamic and adrenal stimulation undoubtedly contribute to basal secretion. Johnson and I (Fig. 1 The response in subjects suffering from duodenal ulcer, while appreciably higher than that found in normal controls, has shown wide variation, as will be seen from Table IV . There is no close correlation between basal hour secretion and post-histamine secretion. In certain estimations the basal hour secretion has approached closely to the posthistamine 30 minutes' secretion, for example, in Nos. 3, 7, 12, and 28 in Table IV. It is possible, therefore, to make a selective division of peptic ulcer patients into five groups:-1 Those in whom basal secretion and M.H.R. are low (as applies in most gastric ulcer cases). In such patients it may be assumed that the ulcer is thie result of a breakdown in the defence mechanism and an operation designed to by-pass or to excise the ulcer need not include any radical procedure to reduce acid secretion (Table V) effected by a hemigastrectomy leaving an adequate gastric reservoir (Table VI) . 3 Those patients (the majority of male duodenal ulcer patients) in whom the basal secretion is raised and the M.H.R. is also raised. In such patients it may be assumed that the parietal cell mass is in excess and that vagal as well as hormone activity plays a part in stimulation. In such patients a vagotomy combined with hemigastrectomy is adequate (Table VII) . 4 Those in whom basal secretion is very high (10 to 20 mEq.) but the M.H.R. is not proportionately excessive. These may be assumed to have a normal parietal cell mass, but the stimulation is continuous and predominantly vagal, and a vagotomy and a drainage procedure might be expected to bring about healing of the ulcer and protection against recurrence. In women a vagotomy and gastroenterostomy, and in young males in whom the ulcer is very small and there is no oedema or distortion of the duodenum, a vagotomy and pyloroplasty would be the operations chosen (Table VIII) . In this small group the possibility of the Zollinger-Ellison syndrome must be considered. 1-7 7-6 5.3 7-6 11-6 2-6 4-2 0.0 4-2 12 2-1 7-2 10-1 3-1 13-6 6-0 11-3 6-0 2-4 0. group.bmj.com on December 29, 2017 -Published by http://gut.bmj.com/ Downloaded from 5 Those in whom basal secretion is very high and the M.H.R. is also excessive. One must assume a greatly increased parietal cell mass stimulated by vagal and hormone stimuli, and a vagotomy combined with a two-thirds or even in exceptional cases a three-quarters gastrectomy is essential to reduce the parietal cell mass to safe proportions and protect against recurrence (Table IX) . A re-appraisal of the position is required before the pendulum swings again. The fallacy which has dominated the thinking of surgeons in relation to peptic ulcer during the last 60 years is that all duodenal ulcers present the same problems and that all gastric ulcers can be considered together and treated by a common procedure. The secretory studies presented here demonstrate the wide variation in secretory pattern and the inadvisability of accepting one routine procedure for all patients. In a small proportion only, the danger of stomal ulceration must take precedence over all other considerations but in the majority the primary consideration is to render the patient comfortable and happy, not only free from the pains, perforations, and haemorrhages attendant upon his ulcer, but free from dumping, diarrhoea, biliary vomiting, and anaemia attendant on his operation.
A surprising feature of this study has been the number of male patients with duodenal ulcer who have failed to fall into the hypersecretory pattern. Whether these patients represent a group wherein the ulcer is due to a breakdown in the normal defence mechanism which has failed to withstand an attack by a minimal acid secretion or whether, as seems more likely, long-standing ulceration has led to gastritis with consequent destruction of the parietal cell mass, is a problem requiring further study. There is strong evidence to support the view that the low acid secretion commonly associated with gastric ulcer is associated with gastritis, but whether this is true also for duodenal ulcer is not yet clear. One further point to be considered in this connexion is whether, if gastritis follows long-standing ulcer, the condition is reversible? When the ulcer is removed will the gastritis subside and the parietal cell mass regenerate? If this can happen, is one justified in treating a low secretor by less radical methods?
The conclusion to be drawn from these studies is that it is justifiable to employ less radical methods in such cases. Details of the follow-up survey of a series of 1,502 ulcer patients treated in my wards over a 12-year period by the policy of selective surgery are recorded in Tables X, XI, and XII. Five points stand out which seem to justify the policy. 1 The overall mortality rate is 1.3 % 2 The incidence of stomal ulcer is 0.73 %.
3 Eight per cent were classified as unsatisfactory but after treatment this unsatisfactory group fell to 3%.
4 The small stomach syndrome was seldom encountered as, except in gross hypersecretors, a hemigastrectomy was performed in preference to a subtotal resection. The majority of the unsatisfactory results were due to mechanical faults related to the afferent loop. As experience ripened methods were devised to reduce this hazard.
5 Post-vagotomy diarrhoea was rarely seen and only in a minor degree. This is attributed to the fact that only those who exhibited overactivity of vagal stimulation were subjected to vagotomy. The only three patients who complained of troublesome diarrhoea were patients on whom a vagotomy had been performed without secretory evidence of overactivity of the vagus.
There was a steady improvement in results throughout the years as the selective technique became better established, and the importance of leaving an adequate gastric reservoir with a slowemptying small stoma was appreciated. The adoption The total number of later deaths from other causes is t 10. There are 18 lost to follow-up. There are 1,464 followed-up. 
